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Climate change studies suggest ecosystems will be forced to move 
towards the poles but some may be unable to move. Nigel Williams 
reports.
Flowers now but nowhere to goBy the end of the century up to 
two fifths of the land surface 
of the Earth may have a hotter 
climate unlike anything that 
currently exists, according to a 
study that predicts the effects 
of global warming on local and 
regional climates.
The changes, which would 
have a devastating effect on 
biodiversity hotspots such as 
the Amazonian and Indonesian 
rainforests, may wipe out 
numerous species that are unable 
to move to stay within their 
preferred climate range. These 
species will either have to evolve 
rapidly or die out.“There is a real problem for 
conservation biologists,” says 
John Williams, at the University of 
Wisconsin at Madison, lead author 
on the paper in the Proceedings 
of the National Academy of 
Sciences, published online. “How 
do you conserve the biological 
diversity of these entire systems 
if the physical environment 
is changing and potentially 
disappearing?”
“Studies already suggest that 
the ranges of species are shifting 
towards the poles at around six 
kilometres a decade, but what will 
happen when the rate of change 
intensifies?”The team used emission 
scenarios set out by the 
Intergovernmental Panel on 
Climate Change (IPCC) to predict 
where changes in temperature 
and precipitation would occur.
As is already happening, the 
analysis predicts that, as the 
planet warms, climate zones will 
move north and south towards 
the poles. To work out the 
significance of these changes, 
the team compared them with 
the climate change that occurs 
naturally. They attach greater 
weight to changes in regions 
that are relatively stable. This 
suggests that some of the worst 
aspects will happen in tropical 
and subtropical regions as they 
shift to new climatic conditions 
not currently seen.Cape conundrum: There’s little scope for South Africa’s rich flora to move if the climate changes. (Photo: Photolibrary.)
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It is widely believed that Charles 
Darwin avoided publishing his 
theory of evolution for many years. 
Many explanations have been 
proposed to identify his reasons 
or motives for doing so. But a 
new essay by historian John van 
Wyhe at Cambridge University, 
in the Notes and Records of the 
Royal Society (published online), 
believes the perceived delay is 
a recent notion for which there 
is no clear evidence. He also 
argues that Darwin’s belief in 
evolution was not a secret before 
publication. 
Wyhe quotes the distinguished 
evolutionary biologist, Ernst Mayr. 
“Considering that Darwin became 
an evolutionist in 1837... one 
would think that he would rush 
this, the most important theory in 
biology, to the printer as quickly as 
possible. Instead, he postponed 
publication for twenty years and 
was forced into action only by 
circumstances. Why this incredible 
procrastination?”, wrote Mayr.
And the issue troubled one of 
Darwin’s most recent biographers: 
“The very existence of Darwin’s 
two-decade delay has raised a 
fundamental question: Why did he 
refrain from publishing his theory 
of evolution for so long? Was 
it simply that he had scientific 
business to finish, or did fears of 
ostracism stay the squire’s hand?” 
wrote Adrian Desmond. 
Many authors have sought 
Darwin’s reasons or motives 
for refraining from publishing. 
Darwin is said to have avoided 
publishing because he was afraid 
of the reactions of his scientific 
colleagues, damaging his 
reputation, religious persecution, 
upsetting his wife or Captain 
Fitzroy, captain of the Beagle, 
or disturbing the social order, or 
torn by some inner psychological 
conflict about his theory’s 
implications.
But, van Wyhe writes, “After 
Darwin’s death in 1882, countless 
accounts of his life and work 
appeared. In none of his obituaries 
or the many biographies and other 
accounts of his life in succeeding 
decades is there a hint that 
Darwin put off publishing. Only 
in the 1940s and 1950s did the 
modern belief in Darwin’s delay 
begin gradually to appear.”
During the twentieth century, 
after the new synthesis and 
successive anniversaries were 
celebrated, Darwin’s reputation 
became more prominent than ever 
before. There was more historical 
attention to the man and his life. 
In the 1930s and 1940s Darwin’s 
granddaughter and historian, Nora 
Barlow, still described him as the 
patient collector of facts during 
the years before publication but 
also surmised, perhaps for the first 
time, that Darwin did not publish at 
first because he might have been 
afraid of upsetting Captain Robert 
Fitzroy. “This was offered merely 
as speculation,” writes Wyhe.
By 1977 Darwin’s delay had 
become a major episode in 
the Darwin story. Evolutionary 
biologists were certain that 
Darwin had avoided publishing. 
“So complex an issue as the 
motivation for Darwin’s delay has 
no simple resolution, but I feel sure 
of one thing: the negative effect of 
fear must have played at least as 
great a role as the positive need 
for additional documentation.”
Darwin’s delay became the 
central theme of Desmond and 
Moore’s biography, writes Wyhe. 
The book argued, as they later 
summarised, that Darwin “had 
buried evolution for twenty years, 
petrified for his respectability, 
upholding the paternalist order for 
a generation before being forced 
into the open.”
The fact that Darwin discussed 
transmutation so openly in his 
correspondence and conversation 
contradicts the widely held 
view that Darwin kept his views 
secret because he was afraid 
of disapproval, writes Wyhe. 
“The reactions we do have in 
letters and contemporary diaries 
bear this out. His friends and 
colleagues did not agree with him, 
but they did not ostracise him,” he 
writes.
A new essay challenges the notion 
that Darwin delayed publication of 
his theory of evolution because of 
worries about its reception. Nigel 
Williams reports.
Did Darwin 
dither?“That’s one of the things 
that really surprised us,” said 
Williams. “The tropics have very 
little variability from year to year 
in temperature; they are a very 
stable climatic zone. So species 
that live in these climates expect 
a limited degree of variability.” 
Other studies have suggested that 
the Amazon basin, an extremely 
biologically rich region, may be 
at increased risk of forest fires 
because of a hotter and drier 
climate.
Up to now much of the focus of 
the impact of global warming has 
been on polar regions because 
this is where the climate is 
changing fastest. At the other end 
of the scale are climate regions 
that will be lost from the planet 
altogether.
The climate model predicts 
that these disappearing climates 
will be lost mainly from tropical 
mountains and the edges of 
continents nearest the poles. As 
the Earth warms, these climate 
regions have nowhere to shift 
to. Some of the likely losers are 
the tropical Andes, the African 
Rift mountains, the South African 
Cape region, southeast Australia, 
parts of the Himalayas and the 
Arctic.
In another paper in PNAS online, 
Holger Kreft at the University 
of Bonn and Walter Jetz at the 
University of California San Diego, 
have compiled a global map of 
estimated plant species richness. 
They find that, by combining 
field-survey based species counts 
from more than 1,000 regions 
worldwide with high-resolution 
environmental data, they were 
able to capture accurately the 
factors that promote high species 
richness of plants.
This allowed them to predict 
species richness in parts of the 
world as yet poorly surveyed. 
The global map “highlights 
areas of particular concern for 
conservation,” says Jetz.
One region proved an exception 
to the predictions: the Cape region 
of South Africa has twice as many 
plant species as predicted by 
the global model, confirming its 
uniquely evolved flora.
And the new climate change 
models suggest it is now therefore 
uniquely threatened.
